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Urinary Diversions
Postoperative appearances and complications
Alvan Ni, MD PGY-III
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Post-operative complications

Indiana Pouch mimicking an abscess

Background
•

Urinary diversion is a surgical procedure to redirect the stream of
urine after cystectomy.
• Muscle-invasive bladder cancer>>>benign causes (neuromuscular
dysfunction, radiation cystitis, congenital)

•

Bladder cancer is the 5th most common cancer in the U.S.
• 4:1 male to female

•

“Radical cystectomy”
• In males, almost always cystoprostatectomy
• In females, also involves hysterectomy and resection of anterior
vaginal wall

Background
•

Variable, unfamiliar appearances

•

First Loopogram on weekend

•

Confusing Radiopedia article

•

Many indications for imaging, IR
• Renal failure, pelvic fluid
collections, strictures,
pyelonephritis, urinary or
bowel obstruction, metabolic
acidosis, stoma complications,
and more…

Definitions
•

Incontinent: urine drains
continuously via ostomy

•

Continent: voluntary control of
voiding maintained

•

Ureteroenteric anastomosis
•

•

Frequent site of post-op complications

Cutaneous end stoma (L) and loop stoma (R)

“Detubularization”

Various techniques for anastomosis, different rates of stricture and reflux.

Components
•

Building a urinary diversion

•

Native kidneys and ureters

Conduit or Reservoir

•
•

•

From donor bowel segments

Drainage of urine
•
•
•

Cutaneous ostomy
Catheterizable stoma
Native urethra via anastomosis

Ileal conduit

Orthotopic neobladder

Incontinent diversions

Ileal conduit
•

15-20 cm segment of distal ileum (*)
• Spares T.I. to preserve ability to absorb
B12, bile salts

•

Ileal-ileal anastomosis (*)

•

Isolated ileal segment is mobilized to RLQ
• Along with mesentery and vascular pedicle
• Peristalsis maintained
• Still absorbs nutrients (urea and
ammonia)

Ileal conduit
•

Ureteroenteric anastomosis (^)
• Left ureter is brought through sigmoid
mesentery, and is #1 site of post-op
stricture
•
•
•

Length of ileal segment must be long enough
to reduce tension which leads to ischemia
Typically reflux freely → pelvocaliectasis
Surgical variations attempt to balance reflux,
rates of stricture and leak

Ileal conduit, normal appearance

Sigmoid conduit
•

Less common
•

Metabolic acidosis

•

Ostomy is in the LLQ

•

Lower rates of anastomotic leak
and stoma complications

Other incontinent diversions
•

Ureterosigmoidostomy
•
•

Combines urinary and fecal stream
High rates of colon neoplasm and
infection

•

Cutaneous ureterostomy
• Typically only temporary
• High rate of stricture

Continent diversions

Continent diversions
•

Allow patients to maintain
voluntary control of voiding:
•
•

•

A) Self-catheterization (“continent
cutaneous diversions”)
B) Voiding through native urethra
(“neobladder”)

Goal is to mimic bladder:
• High capacity
• Low-pressure
• Minimal leakage

•

Created from small bowel, large
bowel, appendix, or combination

Orthotopic neobladder
•

Voiding via native urethra

•

Numerous variations on theme with same components
•
•
•

~60(!)cm of ileum (40 cm for pouch)
Afferent limb(s)/”chimney”; tubular shape
“Detubularized” pouch; round shape

Studer technique:
1 afferent limb

Orthotopic neobladder
Y-pouch technique: 2 afferent limbs

Indiana pouch
•

Example of a continent
cutaneous diversion

•

20-25 cm segment of cecum,
ascending colon, and distal ileum
(including TI)

•

Catheterizable ileal limb
•
•

•

Appendix can be used instead
(Mitrofanoff technique)
May contain air from
instrumentation

Native ileocecal valve acts as
continence mechanism

Indiana pouch
•

CT with IV and oral contrast: initial and excretory-phase

Selection of diversion type
•

Largely beyond the scope of this talk, but here are some factors:
• Complexity, length of surgery (continent>incontinent)
• Intestinal, hepatic, and renal function
• Prior radiation
• Tumor stage and location
• Patient physical condition and compliance

Complications

Fluid collections,
urinoma
•

Incidence ~2-4%

•

Typically at ureteroenteric
anastomosis

•

Can lead to:
• Periureteral fibrosis→ stricture
• Chemical peritonitis, sepsis

•

Fluid analysis will show high
creatinine, low glucose
Urinoma on excretory-phase CT in a patient with
ileal conduit (black arrow). Drains (arrowheads).

Fluid collections,
urinoma
•

CT with excretory phase (or CT
urogram) can be very helpful
• FL Loopogram too

•

Stent across site of leak
encourages healing

•

Surgical repair rarely needed

Fluid collections, urinoma
•

Initial and excretory-phase CT showing post-op urinoma in a patient
who recently received ileal conduit

Fluid collections
•

Abscess from bowel leak
• Be mindful of gas r/t
catheterization

•

Lymphocele
• R/t lymph node dissection

•

Seroma

•

Hematoma
• CTA, to assess active
extravasation
Lymphocele: thin wall, adj to surgical
clips; does not fill on excretory-phase

Urinary tract obstruction,
strictures
•

Numerous causes
• sequela of urinoma
• ischemia (L anastomosis with ileal
conduit)
• prior radiation
• tumor recurrence
• surgical technique (anti-reflux)

•

Can be treated with balloon
dilatation or surgical reimplantation of ureter
Balloon dilatation of left anastomotic
stricture in patient with ileal conduit

Urinary tract obstruction,
urolithiasis
•

Common long-term complication
• Continent>incontinent
• Lower tract stones, typically with continent
cutaneous diversions (self-cath)
• Upper tract stones, typically with ileal conduit
• Commonly struvite stones (r/t E. coli and P.
mirabilis)
• Cause is multifactorial
• Infection, metabolic acidosis, urine stasis,
structural

Indiana pouch with stones

Alterations in bowel function
•

Post-op adynamic ileus is one of
the most common (18-23%)
• Ileal>sigmoid anastomosis
• Use of stents doesn’t reduce
rate of post-op strictures, but
does lead to significantly
earlier return of bowel activity

•

Small bowel obstruction

Stomal complications
•

Parastomal hernia
•
•

More common, tend to recur
despite surgery.
Obesity, patient age

•

Stomal stenosis
• Inability to place Foley, and urinary
tract obstruction

Other complications
•

Fistula formation in patients with h/o radiation

•

Metabolic derangements (sigmoid>ileal)

•

Conduit stenosis, very rare and typically >10 years

•

Tumor recurrence

Tumor recurrence
Conduit stenosis

Takeaways
•

Urinary diversions come in many shapes and sizes.
• Look for clues (bowel sutures, small vs large bowel,
laterality/presence of stoma), look at op note
• Break down into components

•

Continent vs incontinent is the most important distinction.
• Radiopedia article can be confusing

•

Excretory/delayed-phase CT or CT Urogram can be helpful, especially
when evaluating post-op fluid collections.

•

“Neobladder” may only be appropriate with orthotopic neobladder
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